A 2 x 3 factorial experiment conducted in three replicates of a randomized complete block design compared the effects of calcium selenite and sodium selenite at three different levels of Se (.3,5, or 15 ppm) in the diets of growing swine on performance and tissue Se concentrations. Ninety pigs averaging 12.5 kg of BW were given ad libitum access to cornsoybean meal diets fortified with one of the treatment Se sources and diemy levels for a 3 5 d experimental period. Growth and feed intake were similar in pigs fed .3 and 5 ppm of Se but were lower (P < -01) in those fed 15 ppm from either Se source. Serum Se increased (P < .01) as dietary Se level increased with no difference between Se sources at each dietary Se level. Liver, kidney, ahd longissimus muscle Se concentrations increased (P < .01) as the dietary level of Se increased and were similar when either Se sources was provided. These results indicate that calcium selenite was as effective as sodium selenite using the measurement criteria of growth, serum, and tissue Se concentrations and glutathione peroxidase activities of growing swine when fed at approved, marginally toxic, and toxic dietary Se levels.
Introduction
Both inorganic sodium selenite and selenate are approved by the Food and Drug Administration (FDA, 1987) for inclusion in the diets of farm animals. The selenite form is, howev-'Salaries and research support provided by State and Federal funds appropriated to The Ohio Agric. Res. and Dev. Center, The Ohio State Univ., manuscript no.
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%e selenite sources were a gift of jay ~hernicals.
er, more commonly used because of its lower relative cost. Although the contribution of indigenous Se from grain sources to livestock diets is not regulated by FDA, other sources of inorganic Se salts have not been approved and cannot be incorporated into diet formulations.
It has been reported that both sodium salt forms of Se (i.e., selenite and selenate) are of potential danger to humans because of their rapid water solubility when in direct contact with skin and mucous membranes; hence, toxic responses might occur (Echevamia et al..
1988).
Calcium selenite is also considered toxic if it is inhaled or swallowed or when it comes into contact with the skin, but its solubility is less rapid than that of sodium selenite and thus presents less immediate danger to humans. The amount of research conducted with sodium selenite has been extensive, but the efficacy of this sodium salt compared to that of 4722 other inorganic Se forms has been studied much less. Research with young chicks and lambs has demonstrated similar Se bioavailabilities when calcium or sodium selenite have been fed during both short (< 10 d) and long (40 or 80 d) time periods (Echevarria et al., 1988; Henry et al., 1988; Tarla et al., 1989) .
Because there is no research available comparing sodium selenite and calcium selenite in swine, this study investigated the relative efficacy of sodium selenite and calcium selenite at three different Se levels.
Experimental Procedure
A 2 x 3 factorial arrangement of treatments as a randomized complete block design experiment was conducted in three replicates with growing swine to compare the efficacy of two inorganic Se sources, each at three dietary levels, on pig gain, feed intake, and subsequent retention of tissue Se. Reagent grade calcium selenite (47.4% Se) and sodium selenite (45.2% Se) were each added to the diet at .3, 5, or 15 ppm of Se. Supplemental Se was added at the approved (FDA, 1987) . marginally toxic, or toxic dietary levels to compare their relative efficacy within the wide range. Cumulative biological responses had been previously ascribed to Se at each of these dietary levels (Meyer et al., 1981; Mahan and Moxon, 1984) .
Pigs were weaned at 23 f 2 d of age and fed a conventional com-soybean meal mixture fortified with .3 ppm of Se for a 2-to 3-wk period before the start of the trial. Ninety pigs with an average BW of 12.5 kg were allotted by litter, sex, and weight to the six dietary treatments in groups of five pigs per pen. Diets were formulated from corn and soybean meal to a dietary lysine level of 1.15% (Table 1) . Both Se sources were dissolved in distilled water and added to the treatment diets in appropriate quantities at the time the diet was prepared. Subsequent feed samples that were collected and analyzed for dietary Se indicated that total values ranged from .06 to .09 ppm of Se above the supplemental treatment levels, suggesting that this quantity is the indigenous Se contribution from the basal ingredients. Diets were available ad libitum to the pigs in a five-hole metal feeder for a 35-d experimental period. Pigs were housed in partially slotted, concrete floor nursery pens with a covered hover area (25%) and a rubber floor mat at one end of the pen. At d 14 and 35 of the trial, all pigs were bled via heart puncture with serum harvested from the centrifuged blood and frozen for later analyses. At d 35 the hooves of each pig were subjectively evaluated and scored from 0 to 5 for hoof lesions by three individuals and averaged. A score of 0 reflected normal hoof development with no lesions; a score of 3 was given when severe lesions or cracking of the hoof wall were present, and a score of 5 was awarded when severe lesions and complete separation of the hoof from the foot were evident. Three pigs from each pen were then randomly selected and killed by electrocution; samples of liver, longissimus muscle, and kidney were collected, h z e n , and saved for later analyses. Selenium content of diets and tissues was determined after wet-ashing in perchloric and nitric acids by the fluorometric method of Koh and Bensen (1983) . Serum and liver Sedependent glutathione peroxidase (GSH-Px) activities were analyzed by the method of Lawrence and Burk (1976) . Serum a-tocopherol was analyzed by HPLC as outlined by Cort et al. (1983) following the sample preparation procedure of Hatan and Kayden (1979) . Performance data for the 35d trial used pen means as the experimental unit and were analyzed by the least squares method of Harvey (1987 (Mahan and Moxon, 1984) , an effect consistent with the data of this trial.
There was an increase in hoof lesion score (P c: .01) as the dietary Se level increased, the effect being similar for each Se source. No effect on hoof lesions occurred when either selenite source was provided at .3 ppm, and the effect was only slightly evident when the diet containing 5.0 ppm of Se was fed. When either calcium or sodium selenite source was provided at 15 ppm, hooves exhibited severe cracking and separation at the coronary band, results similar to the selenosis observations reported by Moxon (1937), Miller and Schoenig (1938) , and Mahan and Moxon (1984) .
Serum GSH-Px activity was not influenced by Se source. Higher GSH-Px enzymatic activity resulted as the dietary level of Se increased from .3 to 15 ppm, significant (P < .
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(NADPH) oxidized/min. level the responses were similar for the two Se sources. There was a serum GSH-Px activity x time interaction (P < .01) and serum Se concentration x time interaction (P c .01) from the 14-to the 35d measurement period. Both serum GSH-PX activity and serum Se increased to higher levels as the dietary Se level increased. Although serum a-tocopherol was higher when calcium rather than when sodium selenite was provided and as the dietary Se level increased, these responses were not significant (P > .15).
Liver GSH-hr activity was similar for both Se sources at the various dietary Se levels. Liver, kidney, and longissimus muscle tissue Se concentrations increased (P < .01) as the dietary Se level increased, but within each tissue the Se values were similar for both Se sources. Kidney had the highest Se concentration, followed by the liver and longissimus muscle tissue, when .3 ppm of Se was supplemented, whereas when the 5 and 15 ppm of Se levels were fed the liver increased in Se concentration and surpassed kidney Se content. Longissimus muscle Se concentration also increased as the dietary Se level increased, but the greatest increase occurred between the .3 to 5 ppm of Se level rather than between the 5-to 15-ppm level.
These results suggest that tissue retention and thus the bioavailability of Se from either calcium or sodium selenite was similar for growing swine, and that both selenite sources were equally effective in influencing pig growth and feed intake at each of the three dietary Se levels evaluated. 
